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(54) MICROWAVE MIXER CIRCUIT AND DOWN CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To permit the selection 
of plural different microwave signals by controlling 
bias voltages to be supplied to the gate and drain of 
an FET for frequency conversion through a simple 
bias switching circuit using a comparator. 
SOLUTION: When DC15V is supplied from an 
intermediate frequency(IF) signal output part 19, a 
transistor 10 is turned on by comparators 17 and 18, 
a transistor 1 1 is toned off, a stable bias voltage is 
supplied to a GaAs FET 8, the frequency of a signal 
from a microwave signal input part 1 is converted, and 
the IF amplified signal appears at the output part 19. 
On the other hand, no bias voltage is supplied to a 
GaAs FET 8 and no frequency conversion is 
performed. When DC11V is supplied from the output 
part 1 9, the transistor 1 1 is turned on and the 
transistor 10 is turned off inversely. Then, the FET 8 
does not perform frequency conversion but the FET 9 
stably perform frequency conversion, the frequency of 

a signal from a microwave signal input part 2 is converted, and the IF amplified signal appears 
at the output part 1 9. 
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I 

[111**1] W#I8±I^^D^My^7-f 

^*w«^t:y- h u y-* «rttsi-s fet 

i, ±IBFET<oy— Hc=U^^Sr»«LK^^tc 

SKi, #/rOFETOKKvSrMt5Ctl:J:o 

[1^**2] #*<DFETO K^yirWiff 

M#JSlSB*a>^-f * n«* SB. 
[H#*3] 1 2GHz»^^b»««TEM 

co kw ^s-aaa LT+ra«Kft*&»3#a<B+MJ3 

fA^Ui:, 12GHzf^^^ntf|^TEMK 
FET£, ±ISF EToy- hfC=iU^^S:»«UKU 

[0 0 0 1] 

(CI/EI MbixS"^ ^ n& ^ ^^—\B\^t. cn^iifc 

gHOlP 1/17) (c§g-r£t>cOT*£>5 
[0 0 0 2] 



#§8¥ 11-10 3 2 15 

2 

[0 0 0 3] ^Tt-^co^^^n^^^rf— ElKlCo 

Sr^r-t-s w * afs^ ig»j3 <tu ei t j nnsat*t«ii 

*>*<^Ys<*-7 OsHT BPF 1 B&i~) , 6, 7(± 

^ o x h y y^-fv (£JITM S L £BM") . 4 

8. 4 9 filliSM^W^ 3 7 h ^r-/< y t 
-K (BTSBDiftt) , 10, 11 14 SB DOT/ 
-K(wy<-fT^ma£S:««&"**5^T^«^ 12, 1 

LPF£B&-T) . 34, 3 5, 3 6, 3 7*Jj;(;40, 
4 1 3 8, 3 9ttfcr^*y*- h\ 

4 2, 4 3 fi b 44tt3W<U— ^ 45 

tt*IW«iR«*ttl*Sk 4 6, 4 7liWWJWf 

[0 0 0 4] J£Jl±Oj: 5«C*«SJxfc**C!>^>f ^aK 

JxfcSiE*3 i^Tk^Pfiffltf^JS-f-S 12GHz ^o-^ 
* d-*;w*S83J:9BPF4*3J;0«5 
£^LT««$ix3JS«»««ttS 1. 2G 

Hz) tMSL6«J:V7lcS«$iltSBD4 8*5j; 
U54 9ia?)ttmi^^, lGH2f^)tf 0 1jl^ 
ft*!-** SixS- ww^C\ SBD48ioJ:^4 9£07 
/- K^ffiKSftfc'Mr^SfrM 0*3 J: VI 1 tt, n 

/HS«» 3 <b S S ^^^a^^^cffl^i a* /J- 
Sv^*fro3HJIS*(03e{l:tR±i-5fc«>, SBD4 8 
*3«fcT*4 9 (^IW*IfllO^T^«SES:Bl»PLrv^5o L 
PF 1 2#J;tf 1 3&aaLfc+IB]fltt«#H\ +W« 
&if*I3£3 4 ( 3 5*3*^3 6, 3 7 [C J: o TJt« * 

fy^t-K3 8, 3 9S:aai"5J& s , + 

Ii83 4, 3 5o«at«i&sa^t tr^^^-- K3 8 

9, 4 6tt. *fe1^i£f§-^£i3*J&4 5 «t 9 

sjxsEataE lvjfcm 5 

V) * {CJC DfcS** 2 «©E8K«»«:ffi*1-a =* v< ^ 
4 4 i*OttJ*fc'<--*K:»fci"5 ^7^^ 4 

S3 6, 3 7 OtSlttftaf t y y-f ^- K 3 9 

X. +rafflJ6«*til*«4 5 «fc 0 1 1 VOlStEi** 
F7>^^4 2d«^->"i"5 iW)fl*fc. h ^ 

y^^4 3^t7i:i5 8 ao-c. vmmfcmmms 

4, 3 5*3J:0 : k"y^-f K3 SdS^-^U, + BOW St 



3 

»Art«l X 9A*3ix5»EfiRo^>f ^aSff^ic 
MSftfcfSL *|B)«8HS#tti*ffl4 5 J: V&Vfttsti 

6 0 m«tctMSK«»ai*»4 Oct 1 ? 1 ovcnmimm 

[0 0 0 5] 

njft«*A*ffll. 2(c*tJ6i-5*W«*«i«83 4, 
3 5, 3 6, 3 7 dSitftTi^-f K3 8, 3 9W 

[0 0 0 6] *|gwm:gBffi*oBjHjS;Sr*fti-5 
[0 0 0 7] 

fc&MifcSSIHo^-i' ^ ^r-^— (s]&£ v/< 
»"f-©'<>r7;*«ffiS:. = v^u— ^Srfflv^fcfB**^ 

r ^asMUKtc «t o r c t -e 2 o©»4 5 

[0 0 0 8] «^icJ;ix(i N 2ofiLb®»<e*«»tt 

y ^7^ J: 0{ftv^frg\ ttot)h7y^ 
^Wyott F e Ti;i;eWEffi««'<-f 
^#j»Jgi6ff* J tf^ti-5 C t \z X V ft»*K**l»d $ » 
fciV 7 ^ tE* S:t ^ ^ 7 ^ J: 0 K V ^ 

[0 0 0 9] 

«tcy- hfe««Ly-^S:»itt5FETL ±IBF 
E Toy— M£ = u^^SrSSSSLKW Vic^i 

h 7 t tt h 7 lc/<^ 



(3) 1 1 - 1 0 3 2 1 5 

iOiSV^a-fr. -j-fcfc>*> h 7 *F E 

9 1S»<0-7 ^ * a tSm^A^I L + fflmftHE^^ 
JO *i-*Cfc#T#S£^5ftUB*:#+3c 

[0010] #3SW<BH#9t 2 (Cta«0»Mtt. <£> 

*v y ^Slox ^ ^&«x.fc«*« 1 w 

UffiFET©/<-f7^«8I h?^^^-^^ 

20 it, ^-^/<>f 7^«E# a 5 7 7^ J; 9 JJV4 

tmh7^^^d^7W^ FETi:/M7 

[0011] *«MO!»3ft3j 3 t|B«0«Mtt, 1 2 G 
H z «<??^-f ^P^f$:TEM^lC^ta/n-y 

50 7^fyt, o ^ HJ y^7>f oSfM 

icy- h^SILV-^^inFETh ±1BFE 
T©y-H:3 u^^^r^/^L ri/-(yl:-^ y ^ S:» 

jSg-TS h7V^^^F7 Vi^^^O-< — ^(C/^7 

^«EE^«*&i-5^>f7^Sg : ?-t, ^7^SSflcttft 
i"5^^T^«EE*ffilWi- ; 5^7^«)lj|lH]Ki. 

4» m ja tt ft » aa * ^ ^ « "t* ^> ? 9 ^ ^ ^ — ^ 

9. 2 oW(DM5i^ w f E T^M 7^^ 
h7yv?^^^-^^7Xl£«:iit5C i: 
^0 ICJ:9. AC-^/<>f 7 7 tE^x * y ^ /<-f 7 ^ i 9 fi 
V^^, t^h7^^^^^FETl:S 

^5^1^ y ^^7^J: 9S5v^a8 t > t4r»o^7^ 
^ist70i*FET 7 ^ $ ^i"*j»JB» 

(Ol 2GH z^O-^^ ^ naft-^-A^Sria^U + MWlK 
JO -t"S 0 
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5 

[0 0 1 2] **Hoffl*B4(cSBtto3BWIi. 2 oct) 
H*5«SJC#fi:Ufc2oO»St«Ay3»t, 12GH 
z ^ o -7 >f ^ a Sff* £ T E M jfi l^&l - £ ^ n — :/ 

flt^ hi) 
tcy- h^»«Ly-^4r»*t6F ETfc, -bISF E 

SM - * h 7 V ^ ^ t ^ h 7 V v^^ ^ 7 

^yny^-^tfc^ 2oJEJt_b<0»<t5«K»c2H!lffl 
FET(7)^7^M1 h7V'^^^-^7^ 
■ESriWStSr itcj: 0, -<-^/^7^UE^x> 

y^/^7^i!)fiV^ t^^bh7^^^ 
yoirtFET (CSWESTOK'M 7 * * 
JM&f£a*fTfc>Jxa c t \z 1 9 ft#fc3MSff fctu 

h7^^iS J t7W«FETi:/M7^ 
$ ixi" ^ff^*v ae>M * *l 

4v^Si:J:!)as© l 2GH z nftfg-gr A 

[0013] £AT, *»MoJllfio^Jgic:ov^r . ffl 1 

[0014] mm<omm d hi h**w©* i ^ 

[0 0 1 5] Ell t^l^r. 1 *3 J:V2ttiIi3 ctU^TK 
^O^^tC^iSUfc-^-f ^D^ff^-A^)^. 3 (in— ^7 

4, 5fln-#/i^K«£ail3i*:3BP 
F. 6, 7flMSU 8, 9*±«»«3HftfflOGaAsF 
ET (&t,TF ETi B&"t~) ,10,1 lliFEToy- 

^ v 12, 1 3fl h7 V^^^O-<— yM^^^WE 

iii££-£5L PF, l 6fi+IBJfflK*i"li», l 7*3J;U< 
1811^778^12, 13l:W&t^M7^tE 
*«J**.5^-<77«Hj|[H]K«:«ljS-j-S3^^— 
l 9f±*HH*«*ai*«"Cfc9, 

<BSSJijlW»«* (#i*-fl l l V. lSVcoiE^mEE) 

[0 0 16] J£JLh<E><£ ^t-Hl^^tl,^^^^ 13 ^^^^ 
-[HlK^^t^+^^KWI^ibf^^^^^r, J£*T. Si 



(4) IfBM 2 - 11-103215 

#A*«1 icA^SixfcTk^PffliSJCWJS-rSl 2 GHz 
n&fl MSL6lc8^$tlfcFET8 
coy- h n — #yw»«S 3 J: 9 BPF4 2rtf* 

Lr«ftSixSJMMl««SiS («:tfll l. 2GH 
z) t^^o 0 MSL6l:««$il*:FET80y 
— hlCfl h 7>"^7^ 1 0 corn KW ^ICIl 

h7y^^ i oro^S y^^s-tix-^tuS&IKS^rv^ 
5 e ^y^^r i 0<O^— 7tctt«t>Wflj6«*ttl*8B 
1 9.J: 5««SJX5 1 5 VOi£iR«S^MJSLfcLOW 
70 m&^^JE^ 3 ^^^^— ^ 1 7i'9^7^^1 2£r 
:frLrmaa£ix£-£f-<fc 9, h ^ * l 0 

1 GH z »Ot B«««ti:«»**lL P F 1 4£rili§ 

m^rXfiU 2 tc A^f $ fbfcSMS 512GH 
z *S>^ *f * n mt ^r\tM S L 7 K«« $ jh,*: F E T 9 
CD-y-Mc^iV P-*/«i3J;!)BPF5^ 
Lr««$^5JsSffl*S«»* (#Jx(ll 1. 2 GH 
20 z) km&Zft'ZdK h7 1 1 <Ds<— 7(C(4 = 
^•l/-^l8J:^WT^f 1 3^UHIGH 
«ffi<0WE###£ftSfc«> h7^^^ 1 l(i*7« 
JSt4 9, FET9^w^77ds-Wft$ix3S:v^fca«>H 

A^flBfcflW A*S51 MAASi'bfcTMMB 

^&ft-i*£ti^^ l 9 J: 9 1 1 V<Dffat«JEas«*6S*b£ 
J0 FET 9^<-f 7 7flia£^^-^{C<t^tl^«F 

(c^Ufc4 3 P B 1^^f§^ 5 4 , r B 1^iS'm-§-£tl^^l 9 J: I? 

[0 0 17] (HJ£^J^^®2) El 2 11*35 W com 2 <D 

[0 0 l 8] [g]2^c^^v^r. i*3j:T^2*lfiiS*5J:0 5 7K 

^fflatcstjeufc^^^nRW-i-A^w. 3*10-* 

4, 5tto— */u^l«»S:aia$it5B P 
40 F. 6, 7(1MSL, 8, 9 flja»«K*ffi©Ga AsF 
ET (£(TFET^t) , 10, llflFET^y- 

^ 12, 1 3 (1 h7^7^0^- 7(^<>f7 7SJE 
Mt«t5^7^SSI^ 14. 1 5H*ISJfl««#«r 
iii§$-^-6LPF, 1 6»i4>«l«Kit««, 1 7i3j:V 
1 8li/M77^7l 2, 1 3lc«c»-j"6^7 7«JE 
Sr«»x.5^ 77«gy5]KSr1»^8:"t"5 = 
1 9tt + HI«tt«*aj*«r*>9. ^^^^ft-^^rtU^I 

50 (^J^i IV, 1 5VOiS»*E) 
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d$««$JXo. 2 Ott»iKl&8t. 2lW22lilGH 
z ^co ^ ^ ^ff-^-co^gco 1/4 (OlS^^ £: oM S 

[0 0 19] £JL±(Oj:5lc»fi8S^5^-r^o*^*^ 

ICA^^ixfc^^WSK^Wffii-S 1 2 GHz 
»0^^^njfi«-§-H, MSL6t^$^fcFET8 
0>y— McgfcMu n— *7U38fi»3 «fc?»BPF4^ 
L-C«»$h.5S«*JB«*« (^Jt^l 1. 2GH 
z) ^^$n^o MSL6(Cg^£iXfcFET80>/ 
— HCtt h^Vv^* 10^)3 U^^i 5 , KW 
h^V^*^ 1 0£>^ !y*a**i^JxSaft£ix"Cv^ 

1 9 <£ DM^HS 1 5 V^ff^SffilC^LTtLOW 
itolE^^y/^-^ 1 7 J: B^T**^ 1 2 £ 
^LTSttOSiVSCfclcJ: 0, h7^^ 1 Oli^-x 
*ttt3fc9. FET8tth7^^10^P)£«Eie 

1 GHz^^lMftt^^tlLPF 1 4£:iii£ 

«#Ay3«2JcA*$ixfcSiEfflS£(c»«;i-5 l 2GH 

z^^>-^^^ njfcfg^fiMS L 7C^^tlfcFET9 
^>y-hl:^ b-*^«SS3J:9BPF5S:^ 
LT#*SS;h,*JM&»fiJ««« (0>J;tf*l 1. 2GH 
z ) fca-frSftSa*. h7^^1 l^-^^ 3 
i^U— * 1 8 «t 9^T*$HP1 3«r*UtH I GH 
mffi©«E^«»$^5fc* h7>"^^ 1 1 li^7t 
IB i ft 9, F ET 9^©'M7*jWfc»$JxftV^fctf>H 
KS«*tt?Tfe*bft^o MSL2UMSL2 2 tt»lfc 

V^£ 0 lot, «fi|HUS«*i*I»l 6 0A^ffiaiCtt-^-f ^ 
n««#A;fr«l ICA^SJxfcTk^WHjfif-a-JCLfcl G 
HzfO^W^WSH, 1 6 

1 9 J: 9^l9£iJ$^5o + BBJS»«*aj;*J«l 

9 <t 9 1 1 voa:a£«E^«feft$ixs**tcf±, fet 
[00201 mfewxowmz) mz\ttmw<omz<n 

[0 0 2 1 ] Ei3 1C*51^T. 2 3 *3<fc 2 4 teSlE^J; 
T*7k¥©«Kffi*-^WSJ: ^tt^Sfr* 1 2 GH z ^co 

ipTEM«t(C3CSIi"'5^o— 2 5, 2 6*5«fc^2 
7, 2 8l*HEMT*0<M**^tCT»jaSft3ffi* 



(5) #§H^ 1 1 - 1 0 3 2 1 5 

3licr— *yu*a». 4, 5lio— 
&£riii&£li:o B PF, 6, 7(iMSL. 8, 9 ttJ^St 
*««I©GaA8FET (^TFETtB&t) ,10, 

1 1 liFET^y— h&tf KW>'«£'<-l'7*1t8tt£:tt 
^i"o h 7 12, 1 3f± Y^l/V^fV)^— 
^✓MT**ffi&«*&1-*'M7*«^ 14, 15 
tt*IH»»f9*S:5iia$it5LPF. 16tt+M«*it 
«8* 17feJ:i;i8tt/V7^»fl2, 13lc«« 

r *WE£#glx.5'M T ^«JSIlHlK4rlllritt" 

JH^a— *-) d»b««»»ffiOIB«* (tfJxtfl IV, l 

5 VOfiStmJE) 35*««*^S« 2 0tt»iR«fit, 2 1 
2W2 2ttl GH zWO + B0JH»» 1/4© 
»B*SrtoMSLt?fc5. 

[0 0 2 2] SL±<Dj;5lc»«S^fc^-f^o»^^^ 

20 *n 7 P n-7'2 3f:J;o"C-7>f^D^hy7 

^^^^^^i-^^TEM^tC^^l^^^ii*!^ 

2 5*5J:V2 eiCi-s-CffiJtWiiWS^^o, MSL 

6 ICftKShfc F E T 8 <oy- h IC*^, n-#/u38 
^3«t»?BPF4^ LT ««$ h,S RSWSfflSiStt 

(#Jx^£ 1 1. 2GHz) fcfflrfrSJxSo MSL6lci 
SeSJ'bfcF ET 8<DV— hi-fi h7 10W=iU 
^*J&^ KW^Iitt h7^^ 1 0Ox; 

ix«x*«3*b-cv^ 0 h7^^ l O^-^tcte 
tBJIS«ttti*»i 9 <£ i 5 voiOftm 

30 BE(C*tJELfcLOW«ffi<D«ffi3ftS= 1 7 £9 

/M7^1 2*^L--CHiaP$ib5C tlC«t 9, h7 
1 0tt*-V*lBfcft!K FET8lih7^ 

(ta»*8c**i»"ci gh z*o4>fa]^Kfi»(-aE*$ 

MPFl 4*ii««4 a ftW**»I*i G^t&frh, 
5 C — ^ ^n^ft-^A^^2twA^i^ixfc^iE{g 
«t(C*HCi"-5 1 2 GH z^O-vf? n&ff^(iMS L 7 
tC»«$ixfcFET9«>y— McWd»^ n— 

^0 (#Jx.rfll. 2GHz) ^7^7 
^11 G0s<—*'iZn^ 1 8<t >9 T^S^ 

1 3^LTH I GHm^m^nSfc* ^7 
>>*J** 1 l(i^7«tlBi:*0, FET9^/^7^ 
^«»$ix<cv^fc«>fl««2eSltttTfeixftv\ MSL 2 
UMSL2 2(iSiiixlg^2 otkh\c^^^^y> 
S<o-r-f^-r^&**U"C*3!>, olIKWor >fy 

u-^ayfe»iSl/tv^. lor. "|>RB«KJ««»l 

&ft^^^^, «t»m«a»«»i 6-cwa©^^ 

50 ^T'Jf^^/b^:^, 9 i^BtOaj 
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(6) 

9 

+MH««»ffl*« 1 9«tf 1 1 Vcd 
SEAJ^^lc/j; 5 fc f^^lc F E T 8 <Ds<4T *^M&*-7 

[0023] (susetiaTgn 4 ) m a ii** wojb 4 ^ 

[0 0 2 4 ] (24 1C*3^T. 3 6^3 7li2oOS^ 
5«SJC»JSLfc*««A*ffl. 2 3, 2 4&U<3 0. 70 

>rv€rfi«M-5l|lTEM«tJcaClj|-rS^n-^ 25, 

2 6, 2 7M2 8, 2 9, 3 0 l±H EM T*lW(S*Mf 

8. 4, 5f±o— *7U«J6JSSriiiaS-frSB PF. 6, 
7fiMSU 8, 9tt^*«aMjlffl^GaAsFET (£A 
TFETti&t) v 10, llliFEW-hMK 
W>i^M7^1I^Mt^ h7^^^, 12, 
1 3li h7>^^«>^<— -X(c^>rr^WE«r«t»-i"5 20 
'MT^SS^K 14, l 5li*P B 1^&fi^£iIiE£-£5 
LPF, 1 6tt4>mj3tttf4I8s 1 7:fcJ:tM 8f3>^ 

7^12, i 3{c«»-j-s^>rr^«EE*'»»x.5 

(Wlxtf 1 IV, 1 5 V^iEBrfcmffi) 
5 Q 2 0f4»JR»Su 2lXt;22ttlGHzffOtlBI 
Ji*»#<o»*(z> 1X4 <amf&& Z h OM SLtfc^ 

3 5 t4fi*»«M»«*lc J: o T, i£«l«itt«|« 2 5, 50 
29M2 7, 2 8cd*->\ *7S:M»-rsffltt««ffll 
MSB* 3 3, 3 4ttMSU 3 8 ML*HJ«S»*ttWJ 
»1 9f^»d»ib««S^S*S«SI«» (#J;itf3 2 
kHz^48kHz©/^«f) Srlfc 9 ffi U**Ii-5 
^>K^^7-f/w^ (i^TBPF«t) „ 3 9fiBP 

[0 0 2 5] B±C0j:5lC**$^fc^-<^att^^ 
^fi^ffl^^Sl 9 l 5 v^i£««ffij&*flMS3J'u J_o </o 

7a>rtWcffiHl-5^n—:/2 3&U<3 1 taot^ 
fuxbl) 7^7^ >^^t SflSTEM*(caC8IS 
*U *ffij&»b*fflJ9Sff-&ti«3aB 1 9*C««$^S1 5 
v<o«»«)*fRIW«-^lc <t ?> iB&«9|jlfH»ls]K 3 Sic J; 

oT»!KSftfcffi;«*lt«»2 5ioJ;tf 2 9-Cfi«** 
«$JT,fc0>*>. MSL3 3*5cfctfMSL3 4 £iiS U 
£<blC(£tt#ii«»2 6, 3 OfdTWISiV MS L6 50 



#BMM 1-103215 

JO 

(C»«SJxfcFET8 0y- KC»^iX, n-#/uJ8« 
i3J:9BPF4^ LT«l&Six5JHffl««SK* 

(MKll. 2GHz) MS L6 1C» 

!&£*L;fcF ET 8 coy— MCfi h7 lOW^i/ 
^a*. K W victe h 7 l oco^ ^ri*^ 

ive*v»ttS*u-C^S. * W««« 1 9£9ifc 

(«Ux.ftf 3 2 k H z — 4 8 k H z co^Vu^ff -5§-) |*B P 
F 3 8lcJ:o-Cft#^<bJx5tl^B*(c:it*l$ixfc«, tft 
&138 3 9^rHSRWEI-2CSISix= 1 8 — 

^^<bix5o *©8*h7^^ 1 0 *fc:ttL 
OWlffi(D®E^=^^-^ 1 7 <fc O/^T^^f 1 
2«r^L-CH]J0SJx6w£ (cj: 9, h7>^^ 1 0 l± 
^"X*1B^<C9, FET8(ih7y^^l0^<b^l 

ftlGHz W<Df WH»«*(-2C»$ixL P F 1 4 ^ 

aiaa+«ija*it«»i 6^ti»d^s 0 *k« 

A7Jf& 3 7 KA7J ^iXfcTk^PfflJfetcSJSi-S 1 2 G H z 
W^^^njftfMrfiMS L 7lcSjjg£ia,*:F ET 9 co 
Mc^jWv d-*^H^3J:?)BPF5^U 
T«#$Jx3Stt35fiflSft (#J;Ltfl 1. 2 GHz) 
kM&ZfrZtiK h 7 1 1 ^Ictf:^ 

U— * 1 8«t!3/^7^1 3^LTH I GHf{£ 

FET9^0^>rr^dS«»$ix^V^fc*Jl*» 
aC*ttfT*>iX<tV\ MSL21LMSL2 2 ttBRlRfigi: 

3 6 Iw^iS Lfc*S<Z>*^Pfil«t LtlGHz 
»«o«FW]gtt«*<0*2 s Siv 1 6 "CBff 

ny&vmztiz. *Bo«««*ai*asi 91c 

«S»»«*d*«»$Jx4V^»*(CJ± % FET9©^V 
T ^«aE**^(C35t5 tl^«P(CF E T 8 r 

[0 0 2 6] 

ETfC^T^©«ftlHllSS:*«-t-5 F7^y^^^ 

[IS 1 ] *3fiMOJSi wjlttWc*5tt5^-r ^ ^ 
[12] #*WO*20jltt«(-i3(t5^W^oj6$ 
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a) 



#BM*1 1 - 1 0 3 2 1 5 



11 

ED 

1, 2 -^^aSMM-AMP 
3 a-*/u*S» 
4,5 B P F 

6. 7, 21, 22, 33, 34 MSL 
8, 9 GaAsFET 
10, 11 



10 



1 2, 
1 4, 
1 6 
1 7, 

1 9 

2 0 
2 3, 

2 5, 

3 5 
3 6*. 
3 8 
3 9 



12 



1 3 
1 5 



LPF 



18 =rWN-U-* 

2 4. 3 1, 3 2 ^n — y 
26, 27, 28, 2 9, 30 



3 7 igStfA^aS 
B P F 



imi] 



im2] 



6. 7. 21. 22, 



1. 2 

3 

4. 5 

33. 34 
8. 9 
tO. 11 
12. 13 
14. 15 



BPF 
MSL 

GaAsFET 



17. 



1 S 
18 
19 



LPF 



6. 7. 21. 22, 



1, 2 

3 

4. 5 
33. 34 

8, 9 
10. 1 1 
12, 13 
14, 15 



□ -a JL9M88 

BPF 

MSL 

GaAsFET 



17 



1 6 
1 8 
1 9 
20 




(8) 



M 1-103215 



[HI 3] 



[i4] 



6. 7. 21. 22, 



1. 2 

3 

4, 5 



BPl 

33. 34 MS L 

S. 9 GaAsFET 
10. 11 K5V^75 
12. 13 H*?*^ 
14, 15 ' 
1 6 



17, 18 31>JtV-9 

19 tiaMftfttM 

20 SWSSt 
23. 24. 31. 32 

25. 26. 27. 28. 29. 30 &tt*4«8 




1. 2 V-f{7d» 

3 □-ftJLMIt 

4. 5 8PF 

6.7.21.22,3*34 MSL 



17. 18 

19 +obml 

SO Gtta&tt 

23. 24, 31. 32 7D-7 



8,9 GaAsFET 2S2S.27'2B.29. 30 ttttt**«tt 



12. 13 K-C77*e 
14* 15 LPF 
16 



35 «fc«*«*n& 

36. 37 *tt»A23» 

38 BPF 

39 tfcftBB 
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(9) 



[13 5] 



i » 2 **r2a«(r*Aaff 

3 

6.7 7^903MJy79O 

10. 1 1 /tw^afiw 

12. 13 U-$XZ?<A,9 

34. 35. 35. 37. 40. 4 1 <«3«ft*«tt 

38. 39 tT^Y^-K 

42, 43 h 31^X9 
44 

45 <t>aiKfi«lli»B 
46,47 

4S. 49 i/B»h*-/t'J7 
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